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Activity 11
Acid Rain and Plants

This activity lets students observe the effects of acid rain on plants in a
simulated experiment using vinegar or lemon water.  The results from
the experiment could be used as an introductory presentation to an
EPA representative who is an expert on acid rain.  The representative
could then follow up with a presentation to the class about EPA’s ef-
forts to reduce acid rain in the United States and internationally.  This
activity is related to the “Seeing the Big Picture” warm-up and the
“Finding Sources of Air Pollution” and “Is Your Air Clean?” activities.

Critical Objectives

Q Observe the impact of acids on plants
Q Recognize how acid rain can affect the environment

Skills

Q Observing
Q Comparing

guest presenters

Guest presenters could include EPA acid rain specialists, botanists, chem-
ists, ecologists, EPA environmental protection specialists, or environmen-
tal scientists.

Background

Acid rain is precipitation that is more acidic than normal.  The terms
“acidic” and “basic” (or “alkaline”) are used to describe two chemical
extremes, much like hot and cold describe two temperature extremes.
Mixing acids and bases can cancel out their extreme effects, much like
mixing hot and cold water moderate the temperature.  A substance
that is neither acidic or basic is called “neutral.”  The pH scale measures
how acidic or basic a substance is.  The pH scale ranges from 0 to 14.
A pH of 7 is neutral.  A pH lower than 7 is acidic; higher than 7 is basic.
Pure water is neutral.  But when chemicals are mixed with water, the
mixture can become either acidic or basic.  For example, lemon juice is
acidic; the pH of lemonade is between 2 and 3.  Ammonia, on the
other hand, is alkaline; its pH is just over 11.  Each unit of pH is ten
times greater or smaller than the next unit.  For example, a pH of 5 is 100
times more acidic than a pH of 7.  This is called a “logarithmic” scale.

Air pollution is a major cause of acid rain.  When precipitation becomes
more acidic than normal, it can damage soil, water, building materials,
plants, animals, and humans.  The effects of acid rain may not be im-
mediately apparent in all places.  For example, at a glance, a lake might
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look clear and beautiful.  But when you look closely, you might begin to see
some problems.  Where are the fish?  Why are there few or no plants?
Many lakes in the Adirondack Mountains of New York, the upper midwest,
and many streams in the Appalachian Mountains, in particular, have expe-
rienced losses of aquatic life.  Nature can cope with some changes in acid-
ity.  Areas with limestone (which reacts with acid) are able to neutralize
acidic rainfall so the damage is reduced.  However, large parts of the world
do not have this acid rain coping ability and, in any case, no area can handle
very large amounts of acid rain.

Acid rain can affect plants in many ways.  It takes nutrients away from the
soil so that plants can’t grow.  It weakens trees so that they become dis-
eased more easily.  Branches at the top of trees lose their leaves.  Tree leaves
might be an unusual color.  Trees may not have as many leaves or may lose
their leaves earlier each year.  Eventually, trees die.  In this experiment, with
potted plants, the more acid rain in the plant water, the sooner a plant dies.
The plants are watered with solutions that have a lower pH than most rain-
fall.  (See reading materials on “Air Pollution” and “Acid Deposition.”)

What to Do

1. Divide the class into 3 teams.  Give each group a 1-gallon container (a
milk container would work).  Have one team fill their container with 1
gallon (3.8 liters) of tap water.  They can use a piece of masking tape to
label the container “tap water.”

2. Have another team fill  their container with 1 pint (0.5 liters) of vinegar
and 7 pints (3.3 liters) of tap water.  Have them use a piece of masking
tape to label the container “slightly acidic.”

3. Have the third team fill their container with 2 pints (0.9 liters) of vin-
egar and 6 pints (2.8 liters) of tap water.  Have them use a piece of
masking tape to label the container “very acidic.”

4. Give each team one of the plants and have them label it the same as
their container.  Make each team responsible for watering their plant
from the container with the matching label.

5. Place all three plants in the same spot so that they get the same amount
of light.  Students should water the plants when they need it (every
two to four days).  Make sure the plants get the same amount of water
in each watering cycle.   Have team members examine their plants
every day and write down what they look like—what color they are, if
their leaves are dropping, whether they look healthy.

6. Continue this activity for two to three weeks.  Then have students ex-
amine the plants and  discuss the results of the experiment.  What
happened to the plants watered with acid solutions?  How long did it
take to see the effects of the acid?  Do the plants differ in color?  If so,
why?  Which plant showed the most effects?
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Suggested Extensions (optional)

Q If you live in an area affected by acid rain, take students on a field trip
and have students write down what they observe about the area.  Can
they see dying or dead plants or trees, stained or eroded building sur-
faces or statues?  If there is a lake or stream nearby, can they see any
wildlife?  Discuss ways that the area may be saved.  Discuss the sources
of the pollution that may have contributed to the acid rain that falls in
the area.

Q In a follow-up class with an EPA representative working on acid rain,
have the students present their results from the experiment.  The EPA
representative could discuss the results and provide some additional
information on acid rain.
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